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(54) Title: MULTILAYER PRINTED WI RING BOARD. SOLDER RESIST COMPOSITION, MEJHCSDFOR MANUFACTUR- 
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(57) Abstract: A multilayer printed wiring board free from 
cracks attributed to the difference in thermal expansion between 
a solder resist layer and another portion. The multilayer printed 
wiring board comprises a base (1), conductor circuits (4, 5) and 
a resin insulating layer (2) formed on the base (1) in order, and 
ah outermost layer of a solder resist layer (14), characterized 
in that the solder resist layer contains an inorganic filler. 
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mmxm^^^^t(Dx^^:i?V7a^=^}^>^=^—7'/\^mmti.xit. ±is;?<^/vs 

^i^bw4^°y mM■T?fflv^T t>iVNU. 2m&^±^ 

mmvxhJ:\^\ 



10 
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tp) <Ditm^^j:h(oi-t^ mmm (imhz) ^5 2. 45-2. 50ms. mmiE 

^(lMHz);aso. 7X10-^—1. 0 X 1 0"' t> ±I5<^M 

10 V^5„ 

mmi^^Wc\.t^^^^^^m(Di^mx;h^x h 

^fc. mmi^—hcDm^i^i-i. v^^^^srcc (resin coated 

COP i>BR : mmnmm ^ffiv^Tt>J:v^, 

xm(0^i^i)^^^^i^X\^^hh<DXib-oX'hX\^\ 
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i^>?^ hMl-ffiVN^^Ky :7:3.= w^3^-x/^WJ!i<^W3S^i::*c^^<^^^^''J^^'^- 
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So 

2K:^v-«flg-^, ^t^feS^tCllBi^y V^^S^;^!^^ ^^[^I-^I^^J!:^:;^^'^^^^ 

O 



OH ° 

rrT. X' isxxj^y^tcitx' a^^o mm) <Dm^. ±m-m^ (4) x^ 

(6) 



O— GH2-Ch^— ;CH2 . - ■ (6) 
O 




wo 01/13686 W PCT/JPOO/05044 

43 

Tf5>ft:^^ (7) 

CH2— CKJ— >CH2 

O"^ . - . (7) 

CH2— CH--->CH2 
O 

10 ^=^^^i^mmt^^xit. m:k.it. tie— (s) •^mi^ti?>pm^'s^^^ 




Cj)H 

15 O OH 



25 ^/V-S. sec-^^/WS. t e r t ->^^/VS^:65^ff btb^o CltL^fT)^^*^ 
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So 

_hi5^a:7^7-<^J|S^»i. 0. 1-5. O Atm;aSM*LV\ _hf2Jia=@d5o. 
M P # <^ ^ 5 1^ <^ M O H # «r X -r r i: 5 5 „ 

±.^yfVif—\^'^:^Ym^<r>mm-7 ^7—(o^^m%. o. i~i5a»%d5 
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ai-fg-tt i?^^) V /i^m=^^y"^^^ y-^—. 5^^45 0 o~5 0 0 om^<?5 

So 

20 tgtt (^^) y . :$^^a:5 0 o~ 5 0 0 om^<^ (P* 

2 S'Ctr 1 ~ 1 0 P a • s {CliS$tl/XV>5 :i ^^^S^ bv^o 



wo 01/13686 




PCT/JPOO/05044 



{%^m 1 ) 

(i) iJ^^y-zwyjif^y^M^sKdE^i^^ili (B^lc^k^ttM. 5>^fi: 2 50 

(DMDG) \z.mm-^^fz.i^mm^ snmM. m^^'^^j-^- {-mm^ 

^^tm. Tn = 5,>?^M3 1 5) 3. 1 5fi»gp. M?&^J ttM S 
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^UT. (i) . (ii)ioj;-o5(iii) x'mm\^fcm^^m^m%:m^ir^:Lt\^x 

(i) ^u^z-z^y^^^^^y-i^m^^^^i^mm (s:^itm^m. ^^m: 250 

oi-T^/l^ (DMDG) l::^»?$-frfc^J!l?K3 5m*gP. m^H.'^y-^- (MM^ 
^tt®l. rn = iyj^;^M3 1 5) 4mSlf|5. mf^m T'^^tjl^ S-6 

10 5) 0. 5a»lFBi3J:t;fN-^^/i-fo y k:x (nmp) 3. 6m»fl5<Sr^^{;i 

(ii) :iKy ::3Q— (PES) 12^4$^, idXU. ^jK=¥ v-J^JJIjKl 
^ (H^-ffcJ^ltjM. JKy zK— /I^) (D^l^mi^^O. 5 /im(Oh<Dl 4. 4 9fi 

(iii) ^yy—zv-mtm mmitmtm. 2E4mz-cn) 2m*^s 
9 0 7) 2m«$p. 3tii^^J iBmtm^m. detx-s) 0. 2mAm^^ 

20 ^i^^mmvfco 

^LT. (i) . (ii)*5J;U«(iii) T^MUfc^S-a-m^l^fr^i'a'-f-Sc: irtzii 

c. mm^mm(Dmm: 

(i) f>^7aiy — /V'FM^ijK^rv'^y m^tiy^Ji-^m. S^^A: 31 

25 0.YL983U) 1 0 oailFB. ^® iCv'T y 7" y ^^^J^^pJi^ = — x ^'iJ^ 
$ttfc¥*ll*£@dS 1 . 6 m mT% S^lclKt^OiE^dS 15m miJiT<^ S i ^)|^ 
(T K-^T^i'^X^fSg, CRS 110 1-CE) 17 0mMU^^Xf^^ 

y^^tj^^j (i^^-y^^th®! ^w/-/W'S4) 1. 5Mm^^mm::tK)s mw 
m^i-^:Lt\cxK) . ^<7))te^;i52 3 ± it:-t?4 o~5 0 p a • s(Dmm^mu 



wo 01/13686 




PCT/JPOO/05044 



48 



?:?*5. mitmtvx^ ^ ^i$^y-/\^mitm mmitm±m. 2E4mz-c 

N) 6. 5fi*$B^ffiV^fco 
5 (1) $ 1 mm<7);«;7;^^2K^v'J^J!l*fcriBT ( tr>^-^ W-T ^ K h y T 
m^^^m^l^Jlsfi: Lfc (mi (a) #M) o ^-r. ^(^^^SisgMtRSr Ky/w^U 

10 (2) ^/l— *-^^9*5<tU?T«^<^lH]SS4 ^?^^bfclS^^r7K^5feV^b> 

Uyt^. NaOH (lOg/'l) . NaClOj (40g/l) , Na, P O, 
(6g/l) «r-^tf7K^^Srm>fbm (S^^k^) ^-TSm-fk^S, *5J;U?. NaO 
H (lOg/1) . NaBH, (6g/l) «r-^tP7K^;^^5l5cm^ -SalTC^ia 

15 a^m^Vtz mi (b) #BB,) e 

He^mUl 0 iS:^^is(i]j^4rrgfcSv>{ixyu— /i^9 f^lci^JKL. ;!JPf^lS;j^$-& 
20 fc (Ell (c) o 

(4) _hi5(3) (D^m^m^fzmm(Dftm^. u 6 0 0 (D^ji- hmmm (h* 

r<^^. 1 o or-T^i^r^. 1 5 o*C-ei^TO(^;&p^*jiS^m\ J^flg^**^ 
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1 o<^>^^i$fc<tu5T^^^iai{^4(^^®^¥fi<bL. 1 0 trmm 

5 (m 1 (d) #M) o 

^tc, (3. 9X10-*mol/l), m^=^ y ^/l^ ( 3 . 8 X 1 0 

10 m o 1 / 1 ) . >'®^*:^ h V ^ (7. 8X10 "^mo 1/1) . ^JclB V 

(2. 3x10-' moi/i) , ( 0 mit^j:m^±m. 

f— 71^4 6 5) (1. 0 1 ) ^-^tPTK^j^d^b'itS pH=9(D^Sim 

xj^m:^\^\^mm^'^x. t®^{*^iiiss*5J:u5;^/^— ^—/K^^vKt^^atc. c 

(6) $e>l-. /^!:7:7 5''fb;^X (0. Imo IXI) ^ '^:t^m (1. Omo 

1/1) ^-&tftaS3 5t:. pH=i. 2o:^xfi^i?)o#^^$:^v^. sm^pg 
20 (7) ^«*(^>i^®{^. JliBB^c*5^^TIBmu:^clT^^(^>ffi>^k®?F^^ffi3^Jlim^tfe 

ilfe mm-. 1. 5Pa • s) ^Ii®im2 4^^i^Jl(^(ca-/V3 — ^t:ffiV^TM;fi^ 

Jl|SA{^^oU^Ttg^bfr_bjifflt^a'^b®?F^^ffii^liM^^fe Ol^i^ : 7Pa • s) 
^P^^2 4^^iiif^f;iC3— /U=i-i5^j^^V>-rM:mU. l^^{C7K¥^t>i^t?2 0:9- 
25 P^i!feeUT;{l^e>. 6 0t:-X?3 0 5^'<7)fl;j!S^^TV\ 3 5 ;xm03a'fb®?^^ffl^ 

IgJifl^ifeifeK^)® 2 a , 2b^?l^^Ufc (®2 (b) #M) o 

(8) _hi5(7) x-m.itmm0!i.mmmm^m(Dm^m^^vtimm(Dmm\^. mm 
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— ^^mm a 6 ^^-r^m^ 3 5 um<Dmmmmmmm 2 ^mmi^ti (c) 

(9) T:i-^—/i'mma G^mmi^tzmm^. i^^^j^myk^m (7500 g 

10 JJ:^SlU-Cd^?>7Kgfev>L^ (1112 (d) #M) o 

(10) ^{;i, &.-r(Dm.i^(DmMnm^^^:^mm^\^mm^W:^\^x. n^^w- 

15 \zm-^0. 6 — 1. 2 Mm04ffim^^@feo#Ml 2^J^fifebfc (0 3 (a)# 

EDT A 0 . 0 8 rao \ y \ 

0 . 0 3 m o 1 / 1 
20 HCHO 0. 05 mol/l 

N a OH 0.0 5 m o 1 / 1 

o . a ' - t° y v?/U 8 0 m g / 1 

PEG O.lOg/1 

6 bx:<ommLmx2 o5> 

^mfiUT. lOOmJ/cm* -Cfl^L. 0. 8 %^^-^ h y ATK^^gE-Cm 
^^tQiSf Si »J , l 5 At m(?3J?)o# l^v?;^ h 3iSr^ttfc (EI 3 (b) 
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fim(Dmn.miibo%mi s^m^i^ti (nis (c) mm) o 

5 mWt 2.24 m o 1 / 1 

gE^m 0 . 2 6 m o 1 / 1 

^;!3P^J 19.5 m 1 / 1 

10 mmmm 1 a/ dm' 

6 5 5> 

2 2 ± 2 

(13) $iblJiJe?o#l/v?;^ b«r5%KOH7K^?^-eSiJf|||^gfeL/c^. -?:<^«)o# 

(d) #HBJ „ 

(14) ^{*:|HlK^?^^!feUfc:St5t;:?E«)-L> ±IE(5) hWiU(0^^^'^\i^^ #^4=(el 

4 (a) #M) o 

20 (15)J^V^T. _hie (6)~(14)<7)Xm^^ D HS-T ^ i: d i 9 . 
^<z|s|elj^ilrJ|^^UfCo (EI 4 (b) ~ia5 (b) #m) o 

(16)^1::. i^^oif^l^^'t/y =3— /l^v^pt ^/t'^— T^^'l^ (DMDG) (C6 0S*% 

25 *:4000) 46. 6 7m*$l5> ;^^/^^^/l"ir hl^i^^M^'^tiS OMM% 

0 1) 1 5fi»0i5. y( ^^y—/\^mitm mmit^^m. msh^ : 2E4mz- 

CN) 1. 6«*gl5. ^^14^7 -^--Cfo^^'i'iiTi^ y /W^/-^- (0:*:'fb^ 
^tS. ^a^ .:R6 0 4) Sm*^. |^C<#^iffiT^ y/^^^-v- (*.^>fb^%fc 
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jfe^j. ^mmmn. sm^mn (MMnm^m. dvl-bm) t^eorpm 
m^xmmv. 7 ox:x2o^m. 7 ox:x3 o^m(D^i^xm.mmm=knorz. 

■^LT. 8 ccTi ^fHi. loo'c-ei^^, i2 0'ct?i^5g, 1 

5 o'x:x3mm(^^wx^ti^timmfii}tm^n^xy/i-^—ui:>^ hm%:mit^ 

mmmmmm) i4^mmi.tz. 

it=^iy^jV i2. 3 X 1 0->mo 1 / 1) , iJcffiy h y T^A (2. 8X1 

0-»mo 1 / 1 ) . hy^A (1. 6X10-'mol/l) ^-g-tf p 

H=4. 5(^te^^-5,^^v.ie)o^^(;i2 0^ra^«bT. MP^{^i¥$5;um 

(7. 6X1 l/l) . :^>fkT>^=!>A (1. 9X1 Q-'mo 1/ 

1) s ^j^i^Wt-ThV !>A(i. 2xio->molXl). »:Sy v^-f by 

(1. 7 X 1 O-^mo I y 1) :^^t^M^^i^^^^iZ8 0X:(D^ji^X7 . 5 
^r^»i»LT. =S/<>-/Wei6ot® 1 5_b{C. m^O. 0 3;zm<D^i>?>o#^l 6 
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^^m-:fv h^mwL^mmvit ms (c) mm) o 
(mmm 2 ) 

(1) m^l. Omra(D^v:^^^^i^mm^fcnBT ( tT^^ V-T 5 K h P 

Ti^» mSB7!}^hti:^&U 1 <Dmm\^ 18/1 mCOm^Si^^ h ^tLTV^S 

m^mm^^m^umtvtc me (a) mm) o *-r. :i<o^ss«Jit£^Ky 

Vtc^. NaOH (lOg/1) . NaClOj (40g/l) . Na, P 

(6g/i) ^-^tfTi^^mm^Bitm mitm) t-r^mitmm. is^xf^ Nao 
15 H (iog/1) . NaBH, (6g/i) ^^t^Ti^mm^mjim t-^ ^myz^ 

a^^^vfc me (b) #M) o 

^^?i^^^(^i|tJli^««-i o<DS^?I^^L. 10 ot:. 2 0 5^(O^#T-|£i^$-^ 

25 (gl6 (c) „ 

(4) jii5(3) <Dmm.t:m^tim^(o}tm^s ue o o<D^/^^hmmm (h* 

mit^M) <Srffiv^fc•^/^M^^^?'— ^^Flil^J: t)> p^S^^"?^ — :^4 o^®•^;^/^ 
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mm 9 a tmm^mui o tTb>mtm^^vxmmi^^m\^tcmmi^^m.^mc 
me id) mm) » 

^^®l;:3afk®4 a. 9 a ^?|^J5feLi/t (g| 7 (a) « 5/^^-^/^^?^: LT. 

^^^y-/i^m (II) ^f*:ioa*gi5. a-z^^yfiiSB. mit^v^j^ 

15 (6) StS«^P5®lC. TJSffi<7>m^b®?f^^ffii|^JIi®fifei^ : 1. 5Pa • 

jsc®uTd^p>. 6 o'cx3 o^(Dnm^n^tio m^x\ ±mm(Dm<tmm^m 
mn^m.^^ i^m-. 7Pa • s) ^mm'^2 4!^m)^m:io^/\.=i—^:tm\^^x 
m^b. mm\^7i^w-^mx2 o^mnmLxt^h. e ov-xs o^(D^m^n\^^. 

20 3 5 j[zm<Offi'fb®?^^ffiWiSI^«^<Z)M2 a. 2 b^JF^^tfebfc (El 7 (b) 

o 

(7) ±|E(6) ■^m<k;®?^^ffl=^J!imi|^<^« 2 a . 2 b ^Jl^^ife Ufe^tg 1 (Dm 
®{^> ii3t^>i7t::J:oTiE^8 5 n m<Dm?itmm ^ iritis ^ Y-^:^^-7 

^«i±7KMjlTlCJ:i9 3 0 0 Om J/'cm=' blTCo :L(D 

25 loo'CT?!^^. 12 0'c-ei^F^. 1 5 o^x3mm<D-m^9im^M\.. 

fflMP 6 ^^-f-^ff ^ 3 5 M m(7)SF^<^llilfe^« 2 ^ff^^Lfc (El 7 (c) # 
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m^W-^O. 6~1. 2 fim(DmM.mMii>^^Bl 2^m^l.ti (HIS (a) # 

c 

10 mmm o # tk^^sd 

NiSO^ 0.003 mol//l 



0. 2 0 0 mo 1 / 1 
0. 0 3 0 mo 1 / 1 
HCHO 0. 05O mol/1 

15 NaOH O-lOOmol/l 
a . a ' - t° y v^/P 4 0 m g Z' 1 
Tjfy rc^l^>'i5ri; 3^/1^ (PEG) 0. 10 g/1 

3 5X:<DmUX- 4 0 5^ 
20 (10) rtJJg cOi^^t'ti K 7 -r :7-f/v A ^4ffim^l0«)o# 1^1 2 t;iBlE*-r S r i: 

-^^^^^SSLT. lOOmJ/cm^ -CH^Ufc^. 0. 8% 

(b) #M) o 

(ll)oV^T% ]itT<^^#T-«^IBfeo#^JSL> 1 5 /im(^m^^ie)o# 
25 1^1 3=S:J^mVti (HIS (c) #BBJ » 

2.24 m o 1 X 1 
a^ai 0.26 m o 1 X 1 

mmm 19.5 m 1 / 1 
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f^m 6 5 

5 M.^ 2 2 ±2 X: 

<12)ie>o# P-i^^ h 3 ^ 5%KOH-eiHJg||^5febfc:^. -^Oii)o# Ui:^^^. h 3 

(y<^T^—/}^7t:^tj) 5^m^i.tc (Ei 8 (d) #flP,) „ 

t^lJ^ciftciJ; t)«r^M«?F0^LJ^C3&^ofc (|g|9 (a) -mo (b) #M) p 
{\A)^\^^ v?:t'^V'>'^y =1— /U-v^j^t^/Woi— -T^/V (DMDG) (31 6 0 a[»% 

S:4 0 0 0) 4 6. 6 7SSg|5x P< ^/V'^^/l^'^ h ^'{C^^^-^fc 8 O M*% 

0 1) 15. oa«^, -< ^'^v-^\-mim mm\t^^n. f^^?.^ : 2E4m 

Z-CN) 1. 6j|»SiJ, ^3ttt^/-^--t?fc5#'|iffiT^ y /W^y-v— (0 2|s:-fb 
20 ^ttM R6 0 4) 3m*$B, |rIC< #5>ffiTi5' y (*^^±>ft:^^tM 
DPE6A) 1. 5mft^fP> M«!jl:7-i'7-i: UT. 3^J|^i^y :!&-e5p*|f3|a^l. 0 
nm(Dh(0 1 onm^. ^m,lhmm.n i^l^ y ^^^^n. S-BS) 0. 71S 

25 t\^x<D%}i^—^Vi^ mm\^^^m 0. 2fi»$p^;bp^5::irt:ij:9. 3^ 

^^2 5t:T-2. OPa • s l^fiS Lfc V ^l-i5^- 1/ v?^ hM^ife^^f^o 

Jt^^Js BM)teStf C^jRtf^^^ti^. DVL-BM) -CeOrpm 

i^^-g-fia— ^— No. 4. 6 r pmc^^-g-fin— ^ — No. SJZlJlofCc 
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^b. DMTG^^-cm^^QiSL. 2 0 0 /i m(^ii:^<Z)MPS:?^^bfCo 
5 -eUT^ 8 0*C-t? 1 I^P^. 1 0 CC-Xfl^r^, 1 

10 ^mtcmiR^i^mWimv, mm(D^^i^m.m (Ra) ^iumtvtco 

(17)m^. -hlEa'fb^Si^fTol^cStS^. :^'ffc:-5''Jr/U (2. 3X10"' m 

0 1 / 1 ) . i^mv >m-r hv {2. s x 1 o-' mo 1 / 1 ) . ^:^i^m 

h V ^J>> il . 6X10 mo 1 / 1 ) tr-^tf pH=4. 5(DmMM=^iy^ 
/wfeo#*g{j:2 O^ng^mUT. MP§|5fJ:J?$ 5 // mO^y >5^/l-fcoir^ 15%: 
15 ?j^^U/Co $ etc. ■?:<^S*S^v'T:/'fb^;?7 y !i7A (7. 6X10-^ moiy 

1 ) > mitT.^^^=-^J^ (1. 9X10 mol/1)^ ^5^^i/^■:^ h V ^ 
(1. 2X10 mol/l). iJcffi y hy!?i>.(l. 7X10 m 

yi'i^otJi 1 5_b(;i. 0. 0 3 fiTn(D^i^^^m I e ^M^VtCo 

20 (18)r<^^, y/Wi5^— l^i^;^ 1 4<D5BPlH5l-^ffl-<— ;^ h^NiJSOb-c. 2 

m^mzrv > hmm^mmi^ti mio Cc) o 

(^JS^ll 3 ) 

25 — i:LT. Mt^:^:^^i^<t^v:f^i>=^>'7m&n^mmvfci3i7(>^it. Mmmi 
immm 4 ) 

iu)<Dy/u^'-ui;^:^hm^!^^mm-r^j^m\^m^x. =^yp.h-^ 
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(itmm 1 ) 
5 iitmm 2 ) 

10 Igl^^Slli. y >- MBj^«^+B*fS^ 8 5 %. mm. 1 3 0'C<^#ffl^T(;i 

3 0 0 ^mWiW-^^ ^#T?fTo fc:« 

±t&Um^(D^mz^V :^hmmm^:^tj ^y^—XWmi^. y/uy—ui^:^ 

15 ^mz^V hm.m^^:fy ly^'—XWmi.. y/\^y—\^-J':^Vm\^^v^y^^iP'^ 
-6 S'Xl(0^m^T\^3^mn'Lfz.'4k. l 3 Ot:<D#H^T-C3^jmi^-t-?> 

immm 5 ) 
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5 (-^^^^i^^-^y /v-v^p*^/!^^— x/i^ (DMDG) (;i 

:^>7m*misxxj^^wc^mmm i-^i^y-if^^tn. : s-es) o. 7 

10 0 1) 4:8 OfiS%<^^J[^?JcSJ: ^fCpt^/l^^^/U'Jr h>'t^^ft|$^fcW 

(iii) ^ ^$^>^-/l-®!'fkj^a (EgiS>fk^ttM. : 2E4MZ-CN) 1. 

-eUT. (i) . (ii)*5J:U^(iii) -T?iSjKUrcj!l'g'm^4fe»trM'^-rs;i 
•5. ^m.ii^2 SX:'Q2. OPa • s ©y/V-iJi^— Uv?JX hM^ifelJSr^fCo 

*5^iiy^fi. B^JfJS^tf (mmi+^%i:Mx DVL-BS) r-eO r pm 
20 — No. 4, 6 r pmO^-^Jiu— i?— No. 3tCj:ofCe 

(Hm^SJ 6 ) 

(^jg^j 7 ) 

o%^Ti{' y>'HbUfc^3fe'l4#^<o;ry =f-^— :4ooo) eoM 

ft%<^)SIS{c/j;si: plci^ji5^i^>':J^y 3— /vv?^7«^/^^— 7^/1^ (dmdg) \z. 
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mf^m (i^i^y>^='^. ^p^d^ : s-es) o. 7 imMu^m^ict^, m 

10 0 1) ^8 OMM%(Df^mtfJ:^X b\z.:^^;v:r.^)v^ h i^l^^^^-frfe^K 
(iii) >!' ^ i5^y-/Wfij!'ft:3^J (EH'fb^ife^hMs FSp"o^ : 2E4MZ-CN) 1.. 
15 ^LT. (i) . (ii)*5J:U«(iii) X*^Mb/c^'a^M^i^^^i'a^-t-S;ii:{z:a; 

•Jx )te£ld5 2 5t:-e2. opa • s (oyji^y—ui^:^ hm^ilS!)=k^fzo 
immm s ) 

20 (Jtti^fiai 3 ) 

(Jtis?^j4) 
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imMm 9 ) . 

20 (1) ;¥$0. 8mm<^>;<f7;^:i^d^=^->':^Jii^fcHBT ( V'-Y ^ K h y 

«03s^«^^m^«-3|sf^ bfc mi 1 (a) #M) c ^-r. ::i<Dmmmmmi: 
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m<b®4a. s&^j^^vtz mil (b) o ^y^v^^g^i; bT. -r^ 
y:/—/i^m (II) igflcioas^Px =»— /V'^rMftSB. mt^ij v ^j>^5m& 

0 t^^Tmm^^^ 4 (Dmh^\^^it:^/\^—:ts—/\^ 9 p^iz^m^th^ mi 

1 (C) o 

9(D^:y}^'mmzmm^muio7b>mh^£\^^xyi:imm\^. o^^-r% _his-</^h 

^;!jPflftS!>fk$*fc (igi 1 (d) #M) o 

1 O ^TS^(*:|elK4<DfflflBi:}653|fi>f|::®4 a ^^LT3^@(:i^^ ^^^/v— 

20 (5) i^t::. ±mj:U^mtimm<Dmmi^. J¥$5 O/znKO^^SI'fkMv'^n;^ 
1^7 -< :^^;^J!ii^— h stasis 0~ 1 5 0*C*-t?#mUJ^j;d5P>JE;^0. 5 MP a 

.m-ffc mi 2 (a) o M^!±mm(DM^m\-i. l OmmHgT-$>ofCo 

(6) X^l;:. ^K:g2 4 8 nnKD^i^i^-^rU— iflZlT. mmitm-> ^ ^ :t U -7 ^ 

25 i^^WJJid>f>/j:SMWi^Jii»&^^2f;iE#8 0 m<^^<-r Tj^— /i^ffiMP 6 ^IS: 

ifti mi 2 (b) o :L(D'^. mmzf9:^-^^m\^^xy^y^^T^m^no 

(7) i^clc. 05js:B^fi^^ff^^#^±S^<^S V-4 5 4 0^ffl^^. Ni^^-^ 
iy hfj:bfc;^x<iy:^' y ^:^mo. 6 Pa, taj^sot:. m;'3 2 0 0W. 
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mm 5 ^m(D0kW-^n\^\ n i ^mm 12a ^mmmmmmm 2 <7>«® (cjf^^ u 
fc mi 2 (c) o :L<ot%s ^^^tifcN i ^ji® 1 2 a<Dm^no. 

5 M 1 2 a <7>^ffi:^^*:icj¥^ 0. 6~i. 2 timtommmmi^^^mi 2 h =tJ^ 

^Ufc (Ell 2 (d) o 



EDT A 


0 . 


0 8 


mo 1 / 1 




0 . 


0 3 


mo 1 / 1 


HCHO 


0 . 


0 5 


mo 1 / 1 


N a OH 


0 . 


0 5 


mo 1 / 1 


a . a ' - fcf t° y i^/V 




8 0 


m g / 1 


PEG 


0 . 


1 0 













15 cMm^«>o#^#] 

6 5*C<^>?^ta^T'2 0 5> 

b-r. lOOmJ/cm^ T?fg3tLfc^. 0. 8 h V t> ^"Cm^ftta Us 

20 1 5 M mOfco# h 3 — :/^?l^^Lfc (El 1 3 ( a ) ^ 

3^m^i^it mi 3 (b) #Bg) , r(^m^>e)o#Mi 3 1CJ; t). 

5i!E^ 2 . 2 4 m o 1 / 1 

gt^fi^ 0 . 2 6 m o 1 / 1 

»P^rll 19.5 m 1 / 1 
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mm 6 5^ 

2 2 ± 2 

(c) . 

^(^ciiij^^ji^^Lyto (m 1 4 (a) -mis (a) #m) o 

mitm.:r^v:^\^y>(iy^mmi^-v (^^^sMttM. m&x^: 1592) ^tas 
5 ot:~i 5 ox:i^'vm-m.\^Wh&tio. smp a -ex^ff^^ h 

*?5^fi. 1 0 mraH g T'fcofCe 

mmt^hf^^ y/i'^— Wi^;^ 1 4{::ii[^2 0 0 MUKDMp^Jl^^Ufco w(D 

^b=y<5r/W (2. 3X1 O-'mo 1/1) . JSfeffi y ^'^^ h y »> A (2. 8X1 
O-'mo 1 / 1 ) . ^^iLi^^-r hV ^J>. (1. 6X10-»mol/l) :^^tf p 

H=4. 5<Dmmm=^y^/^i^'o%mi^2o^mmm\^x. mauKm^ 5 

(7. 6X1 O-'mo 1/1) . ;^<kT>^^erA (1. 9X10->mol/ 
1 ) , ^:i^>'mti- hV ^M. (1 . 2X1 O-'mo 1 / 1 ) . y h y 

A(l. 7 X 1 O-'mo 1 / 1) ^-^tpMlljSie)o#?gtC8 0*C©^#t'7. 5 
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1 7 ^^-rs^^T^y >- MBj^ts^^itufc (mis (b) #m) « 

mmm i o ) 

(mmm 1 1 ) 
20 m^. mmmMm^mmi^tio 

(1) J^$0. 8mm<^;«f7;^^jK=aE^iX;^J|g*ytliBT ( t';^-^ ^ K h y 
b^C^v NaOH (lOg/1) , NaClOa (40g/l) . Na3 P O4 
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H (lOg/1) . NaBH, (6g/l) ir^t^Ti^mm^myim t-t ^mytiHi 
atrms^Vfc mi 6 (b) o 

0i>^TmMWM^4(Dmh^\f^}^:^/\^—:i^—/U9i^iz^m^i^,?> (Hi 

6 (c) „ 

(4) ±fB(3) <D*!l;aSrJ^;tfcS«o;i-ffi^, # 6 0 O (^-</w h (H* 

^\^^x\ loot^T'i^re. 1 2 orx-a^r^i, i5ot:T-i^^. is or 

(EI 1 6 ( d ) o 
^«®(-m'fbffi4 a , 9a^?|^^Lfc (1^17 (a) mm) o ^iXf^V^^irb 

■c. -r ^ tJ^i/-/p«@ (II) ^flsiomssp. i5^y =-/i-®?7m«su, m\i:^v 

Ufco 

(6) Te«<^m'fb®?l^fifeffl«*J!ija^ilfe (j^^: i. SPa • 

s) ^^$^^2 4^ra^^il^^:I^-/^=I-^^^V^■Ci|:fi^b. 7K¥^^t^-C2 0 5^P^ 
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mmm^niio i^m-. 7Pa • s) 4mm&^i^i^^-.f^='-'^^m\'^x 
5 (b) mm) o 

(7) _hfB(6) xmtmif^^mmmm.^m<Dm 2 a . 2 h^m^vtim^i<D 

/WAr|r^»$1^> ®i^j±7KiS!tr{-J: 3 0 0 Om J/cm' gS^-Cil^bfCo w 
— /l-ffiWP 6 ^^-rSff^ 3 5 /X m<^®r^<^Jlg^^^ 2 ?r?i^J5feUfc (S 1 7 

15 r^^ML. mmmmmmm2<Dmm\zw^ir?>:^:i'^^i^mmm^t:mm^^-r^ 
mm {iyzfi^-^^m ^cafl^bT^^b7K^5fev^ufc (nii 7 (d) mm) o 

(^l;iJ5$0. 6~1. 2 /im<04!im<§?«Bi6o#J^l 2Sr?^^Lfc (^18 (a) 

mm) o 

25 NiS04 0.003 mol/l 

?S:&®& 0 . 2 0 0 m o 1 / 1 

rn^M 0.0 3 0 m o 1 / 1 

HCHO 0. 0 5 0 mol/1 

NaOH O.lOOmol/'l 
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- b" y 



4 0 m g / 1 



ai^W>'i/i; =3— yl. (PEG) 



0.10 g/ 1 



3 5'C<^*Sta-t?4 0^ 

J: 03i«9f^l-t> -^;^i^^m«UT. lOOmJ/cm^ -C^^Lfcm^ 0, 8% 
^^■^ hy e^A-em^AaSL. 1 5 ;imOi?)ot l/>?^ h 3 ^Sr^ttyS: (01 
8 (b) #M) o 

10 mi ([gi 8 (c) o 

2 . 2 4 m o 1 / 1 
0.26 m o 1 / 1 

^.^JP^J 19. 5 m 1 / 1 

15 (T hX5/i5' v^Y^-^'^'ttjUi. ;^;^-«^v'KHL) 

WW&^ 1 A/ dm' 

6 5^ 
Wl^ 2 2 ± 2 *C 

20 (12)feot h 3 5r5%KOHTtiJflll^*Lfcms -?r<^feo # Wv?^?. h 3 

l^5feL. «m^«i«>o#IKl 2 ^m«l^i?)o#J^l 3;6^f>>tCS^f*:lHli^ (^<>rT 
— /V7 ^^tf) S^JI^^Ufc (El 18 (d) o 
(l3)Mv^T. _hfB(5) '-(l2)<^)XmSr. t) ig-T ;i i: J: t) . $e>fc±®<D 

25 Mr^«iii?6ii^Mt^«^iHii^a:^?^^b. ^mmmm^mco mi9 ca) 

2 0 (a) , 
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{itt^m 5 ) 

(1) mmmiKDii) '^(iz)<Dj:mtmm\^vx. ^mmmm^nti 
1 (a) mm) o 

T^-g-tf) 5<Dmmi^mt^%:m^Lfc m2i (b) #m) o 

(3) /uv^^ f^/wji— -r/p (dmdg) {ceofi 

^*:4 0 0 0) 4 6. 6 7 fiiSPs ^ h ^(-1^^ $ -^f- 8 0 fi 

10 0 1) 1 smfiifB. ^ ^yy—zi-mii^m mmit^st^m. isa^ : 2 e 4m 
z-CN) 1. 6m*gp. iS^'l4^/'^--efcs#'i't6rtJ' y /I'^y-^— (0:*: 

15 ^kMttm> ^p"p^:R6 0 4) 3m*g|5. ID C < #ffiT U /l-^ y 

M^b^i±]^. ^a^:DPE6A) 1. sm*^. ^m^mmm dJ-^^yz/^^t 
m^n^ : s-6 5) 0. 7 iMM^^mmi^it^. m^vx^^m.^ 
!^^mmv. :L(om^m.0.m^Mvx^m^miihmtvx^>y^:^/> mM 
^tm±m) 2. omm^. ytmmMt\^x(D^ii9-^h> mM^tm±m) 0. 

20 2m*lfl5^;&0;tT. 2 5*C-T?2. OPa • s (ilSiS L/c y /l^i?'— Wv?:?^ h 

^j^*5. )teSS'J^f*. Bm^mwY (MMfYm^m. dvl-b^) -eeorpm 
25 <^j?$-^M^u. 7o'c-e2 05^^, 7 o'x^xs o^m<o0k¥('xm^Vkm^^^-z> 

^t:y/l^y—Ui^y^ hmi^i^^^'tX 1 0 0 Cm J/cm^ c^^r^^-^-CH^ 

-tUT. $e>J-. so'C-ei^^, ioo*c-^i^59x i2o*c-ei^p^. 1 
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5 cc-ca^^j^^^-e^tt-eixAD^^as^rtToTy/i^:^— ui^^ hm=km^t^ 

m-fk^y-Jr/W (2. 3X1 O-'mo 1 / 1 ) . ^^^M y h V ^ (2. 8 X 

1 0 -'m o 1 / 1 ) . 31 hy!>A(l. 6X10-'mol/'l) ^-^tf 

(7. 6 X 1 0-»mo 1 / 1 ) , ig^fbTi^^^T^A (1 . 9X10-'mol/ 
1 ) ^ hy^^ACl. 2XlO-^mol/'l), t^WV l^^-T V ]) ^ 

A (1. 7X10 -'mo 1/1) ^^t^nmM^^^m\ZS OX:(D0kW-Q7 . 5 
5>r^^mbT. =5/'{r/^«>o#^ 1 5±lc:. ^^0. 0 3 Afm(Z>^Jt)o#ji 1 6 

(6) V/l-^— hill 4(7)WPJ-¥^ffl-<— ^ h^PPJSiJtX. 2 

:7'i 7^^i-s#®7^y i-^hiBjU^g^iKitbfc (13 2 1 (c) , 



«1 









\ (tan 6 ) 








2 . 


9 


0 . 


0 1 




SHU 


^JS^J 1 0 


2 . 


7 


0. 


0 0 4 


Mb 


ML 


mmm 1 1 


2 . 


8 


0 . 


0 0 5 


M 1 


Mb 




3 . 


8 


0 . 


0 2 







-hiB^i(D^;^<t9§ge>d-^^j:5t-. njfe^jg-i KD^mz^v >hmm^x- 
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immmi 2) 

(1) ff^o. 8 mmc^;^7;^3i^=3e->i|^ag*fcfiB T (f^^-vix-Y 5: K > y 
4g3SiSM*£^ttJBW5|sfi: Ufc (1112 2 (a) o *-fx r<^l@3S^^«^K 

m4b®4a, 9aiSr?I^^Ufc (11)2 2 (b) o ^5''^>'^Mi: LT. >r ^ 

20 (3) ±^\.timm%m:^^mu\^fz.'4k. ^m'4k2 Anm&^^\^m^%m.^i 

1 0;65TS^^*:IH]j^4ora$>5v^^i;^/^— jj^— /1-9 i^t;:^J»$tL5 (1112 
2 (c) #m) o 

25 (4) _hlB(3) 6D^5n,siri!^^fcS*g<^>T-ffi^. -</W' hWliSft (H^S'fb^tt 
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%:ixi^m^t^-^tc (EJ2 2 (d) mm) « 

10 ^^[S{Z:ffijb®4 a, 9a^?i^^EfeLfc (HI 2 3 ( a ) #fiBJ ^ 3i vy ^ ^ b 

-r ^ ^^'v^— yi^^ (II) ^flc 1 0 t5^y =»— yi^^7fi»ifp. ig-fkjj&yi^ 

(6) ^(e:, ±ujin^^timwi<Dmmi^. m^^sonmcD ±mt^^ (s) 
m^v-y :^z^u>:3L-~y^/umm->— ht:M.m5 o~i 5 cc^-c^taujfcdSfjjE 
gw^fli*fems2^^ttfc (El 2 3 (b) mm) o K^jE^^oxs^fi. 10 

mmH g Xhotio 

20 (7) i&^2 4 8 nm(0:3^'^->'^ U—'^iZlX^ flRSI-fkM^K y :7 ai — l^^ 

r/V^J!id^^7fe5jl^^JiJteii^e2l;iii:^8 0 /imO^WTJj^— /l-ffilBP 6 
^mntz (0 2 3 (c) „ :i<z>m. ^^:7-^X-v:S^ffi^^-rx:^^T^SSr 

(8) . B2ti:X^fi[^l¥^^^?±]^OS V- 4 5 4 OiSrffiV^. N i ^^-y 
25 hJilUfc^/^iy^ y i^^^, :^fj?^EEO. 6 P a . MS 8 0*C. 2 0 0 

m^5^m(D^i^xn\^\ mmm (ni^mji) i 2 ^jir^;^j|g$fe^M 2 
i-?^^ufci (0 2 3 (d) mm.) o M^^ixtzN i^mm<om^no. 

1 At mT?$>o^o 

(9) ±ia*n;Str^;tfcS*R<^ME5tc> mig<^ig5^'l4 K^-T 
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mwLx. loomj/cm' -vm^vfc^, 0. 8%mm-r h V ^ J>>X*m^ftli 

SU. 1 5 /xm<^Jit)o^ l^i;?;^ h SO/n'^? — ^'^Jj^^Ufc (EI2 4 (a) # 

3^?^^L:^ (12 2 4 (b) e ^Jiis. :i<Dm^i^'^^mi Si^X*). 

2 . 2 4 m o 1 y 1 
ijSt^^H 0 . 2 6 m o 1 / 1 

W^MM 19.5 m\y \ 

1 A/ dm' 



6 5 5^ 
2 2 ± 2 t: 



X^^I^Sfeb. 3filz:<^JiS#fls:|Hl^5 (/<-rTsJ^-/l-7^^tP) t Lfc (^2 4 
(c) o 

(12) igVNT. ±15(5) ~(11)(^X@^, l^t)3Si-r irl^J: 9. $bl;iJLJl(?5 
mWmWi^mi^\.fZo (1112 5 (a) -112 6 (b) #M) o 

(13) J!fe{^^ -tS^»#:|Hl{JSdSj]^^$tLfc#Sia0^tg<^M®(CJ¥$ 2 0m Ta<D± 
lE-fb^^ (3) {C*5V^TR' 36S-CH2 -CH2 R' ^S-CHa "O 

5 ox:-^x-^mL\.Wh&t}0 . smp a xx^h^^ h TKy^ai::^ 
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5 Lfc, 

it=^ (2. 3X10 -'mo 1/1) > y hV i2. 8X1 

0-»mo 1 / 1 ) . ^:3^>'^•:^ h V ^ J» (1. 6X10-'mol/l) ^-^tf p 

H==4. 5(DmMm=^y'ir/\^iib^^m\^2 o^mmm\^x. mam^m^ s 

( 7 . 6 X 1 O'^m o 1 / 1 ) , :S>fl::rV^— ( 1 . 9X1 Q-'m o 1 / 

1 ) , ^rO'^-^ ^J^ (1. 2XlO-*mol/'l) . ^Jcffiy hV ^ 

A(l. 7 X 1 0-»mo 1 / 1 ) <£r-^tp0m^J6o§:?gfC8 CCtT^^ff^T? 7. 5 
^^rsia^UT. -s/'Jr/Pfeo^M 1 5±{z:. iP^O. 0 3 At m0^feo#e 1 6 

15 ^?1^^U:^cio 

(16) r(0^, y/i^y— i^v?^ 1 4<DMPlc:¥^Ea^— ;^ h^TOJUT. 20 

1 7 ^^-r^^m^v hmmm^mmvtz. m2 6 (c) mm) „ 

(17) _hfB;&-afe{;:<t tJMotbfc^^T'y Mai^tg<7>m<^-^^^v\ I c^ix 
(HJfe^J 1 3 ) 
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{itnm 6 ) 

(i) ^i^^/-f\^j:^^'7^y^m:^^^iymm i^:^i\:m^m:. ^^m.-. 250 
^^—y^/v (DMDG) \^w^m-^^f:immmz sm^u. ^^tt^y-^— (mM-g- 

^%tM. To::is,^^M3 1 5) 3. 1 SmS^FP. ?i?S^J (i^:^^ T'attS^ S 
10 -65) 0. 5aSgP*5J:t;«N-;^^/H:'n y Ki^ (NMP) 3. 6a*gp^^ 

(ii) 7Ky (PES) l 2a»^f(5. df^ v-j^Jigjg^^ (H^ 
i^mmiO. 5/im<Dh(D3. O 9 fi*g|J^SiJ<^^^{w i: t) . ^^jg-a- Ufc^. $ 

(iii) ^ ^ i5^>^— /WfiSljkj^J (EH^b^^tM. 2E4MZ-CN) 2 

9 0 7) 2mMu. ^mmm (.B:$iim^±m. detx-s) o. 2mmi^is^ 
•^UT. (i) , (ii)^3j;t;?(iii) •x^m^i^ftm^m0.m^m'^'t^:iti:ix 

25 (i) ^ v-i/-/py ^ iyj^M^iTK^v-^fli (B:*:<fc^tta^. : 2 5 0 

0) <^2 5%T^ y/Wk4fe^8 0M»%<^SI^"T?v'^^i^:^^y 3— /P>?^^/U 
(DMDG) tc^«P$ii:fc;^Sg^3 5a»$P, (mM-g- 
^l±M> Tn=:5/i^^M3 1 5) 4fi4^. f^f&^J (1^ >' / :7"=i |±i^ S-6 

5) 0. 5m*iaj*3j:tj^N-y<5^/ut°n y k:/ (nmp) 3. 6mA^i:m-mz. 
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(PES) 1 2mMU. ioXU^. JijK^ v-i^JiiifS 

(iii) ^^y^-/i-mtm mm^t^^m. 2E4mz-cn) 2^*13$. 

9 0 7) 2fi«$B. ^ii^^J (02|c>fbmthM. DETX-S) 0. ZMM^i^X 

10 m.m^mmi^t:ic 

^UT. (i) . (ii)43j;u^(iii) xmmi^tiU'^m^!^^m^ir^:rtizx 

15 D. ^®:7"y MBi^tSt^Mit 

(1) J?$0. 8mm<^;<f7;^^Ji^^v^i^Jii*fc(*BT ( t*^ W-C ^ K h y 

is3i5©ii«^mig*t5|sFi:bfc (02 7 (a) mm) „ ^-r. r<z>^3S5gi®*R^K 

V-fiL^. NaOH (lOg/1) . NaClOz (40g/l) . Na^ P 

(6g/i) ^^iy7i<.mm^mitm imtm) t-r^Bit^m. *5<j:t^. Nao 

HdOg/D.NaBH^ (eg/l) ^-^tf7K^^iS?^il5n?Si: "T SjMtcM 
25 SiSrfTV\ ^<^:5^/i-— 2}^— /^9^'g-tfT®^f*clHl8&4<?3^^ffit::ffi>fk;ffi4 a. 9 
a ^?^^bfc (m 2 7 (b) #BB) o 
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(EI 2 7 ( c ) o 

(4) _bi5(3) (Dmm^m^f:Lmm<D)im^. n6oo<o^/)^hmmm: (h* 

— 3* £0 wig ^ S^oftfe:*r (D ® o V N T o fee 

^v^■^. locc-ci^ra. lao'C'^s^ra. i5o*c-ci^F^, iscc 

(1112 7 (d) 0m) o 

15 (5) ±te.&mt:7i^m. m^mmvtz^^ y^h^^^^^-^u. isfcv>T% ::c5, 

:^^®fe:m'fb®4 a. 9a^m^Vfz (El 2 8 (a) #M) o ^ly^l^ii^mtV 

-c. -f5:y>/-/^^ (II) i§^*:ioaftgu> 71-^7 mmu. mtiov 

(6) st5<^MB(z:x Tmmcomt^j^^mmmu^m mm-- i. sPa - 

25 mmm.^^ i^m-. 7Pa • s) ^mm^2 4mm&.p^i:ir7-/)^=2-'$r ^tmy^^x 
m^v. mm:iyi^^^^mx 2 o^mnmi^xt>^^ e otzxs o^(Dm.m'§:n\^\ 
3 5 m(omitmm^mmm%a.m.!^(Dm 2 a ^ 2h^m^\^fz. m2s 
(b) mm) o 

(7) _hfa(6) xmtmm^mmmm.^m(om 2 a . 2 b ^j^^ufcs^g 1 <k> 
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(D^. loo'c-ei^r^. i2ot:T'i^r^. i 5 ox:-c3mm(Di]mMm^m 
-/i-ffiwp e^rm-r^m^ 3 5 ^ mcommmB^i^imm 2 i:mmi.ti im2 & 

(8) T/i^-7UfflMP 6 ilrJ^^Lfc^tg^r. -i»^®5^-^tj>^?Sfci 9 
{^yzfu^^m {:iS«LTd^t>7KJ5feVNU/ci (SI 2 8 (d) #M) » 

m^m^o. 6^1. 2uin(ommm mm.m^it>^^m i2^m^\^tL m 

2 9 ( a ) #Hg) „ 

NiSO^ 0.003 mol/l 

0. 2 0 0 mo 1 / 1 

fiS^^li 0.0 3 0 m o 1 / 1 

HCHO 0.0 5 0 mo 1 / 1 

N a OH 0. 10 0 mo 1 / 1 

a . a ' - fc' f y v^/l^ 4 0 m g / 1 

jjfy ^i^l^^'^y /l^ (PEG) 0. 10 g/1 

-rsr irtci: i9 3it)#Jt. -=7-:^^ i^^SLT. l 0 0 m J / c m^ -Cg^fe U^c^. 
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0. 8%m^-r hv '^M.x-m^^MVs 1 5 tim(Dito^yi^:^ h a^mn- 
fz (0 2 9 ( b ) o 

mi 3^m^\^ti (1112 9 (c) mm) . 

2. 2 4 m o 1 / 1 
0 . 2 6 rao \ / \ 
m^MM 19.5 m 1 / 1 

(T h 7^ S/ :^ ^ X W±M. 7 KH L) 

10 cm^«)o#^#] 

m^jfE^S 1 A/dm^ 

i^ra 6. 5 5> 

MS 2 2 ± 2 

(12) «>o# l^v?^ h 3^5%KOHT?iHJgt^5fel,/c^. -^rOfeo^Uv^^^ h 3 

raiOm^^^ {y<^r:^-J\-7 ^^t^) 5 ^m^Vtl (112 9 (d) o 

(13) 3^v^T. _hf5(5) ~(12)(DX^^^. t) ag-f CI ^ t:: 0: t) . $^{::_h^<D 

#giBiiitg^#fCo (1^3 0 (a) ~EI 

20 3 1 (a) o 
(b) #M) o 

25 (15)i^:t::, i>^^l^;^:J^y /P-^T* -^/l^:!^— t'/V' (DMDG) til 6 0 MS% 
S:4 0 0 0) 4 6. 6 7 fiSlfP. ^ ^/^:ii^/W"5r h ^-lil^^^itfc 8 0 S»% 
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0 1)1 smmu. ^ ^^y-zi^mitm mmit^^m. m^^^ : 2E4mz- 

CN) 1. emmu. -cfes^-i-tiT:^ y/u^y-e— (Q:^i\:m 

m±m. ^iS.^:DPE6A) 1. 5m*§B. ^mmmmm ('^:^yzr=^^±m. 

5 ^p"p^ : S-6 5) 0. 7 1 MS^FP^^^J- ?) > Sl^^. M'g'UTjiS'a'a^ifeSr 

ttss) 2. ommn. ^mmmt\.x(D^\^y-^ h>^ mMit^^tm) o. 2 

10 /d:*5. *A^$!l^ft. BMJteSff C^^tf^tt®. DVL-BM) -eeOrpm 

15 ^y/l-i/— l^v?;^ b»{C^^$ii:T 1 0 0 Om J <^#^i^Tl|^ D 
MTG^;^-em^«l!SL. 2 0 0 ;xm<^it^<^)MP^?|^^!feLfCo 

•^UT. $e>t-. 8 cct? 1 i^Frg, ioo*c-T?i^^. i2o*c-ei^^. i 

-fk^ -{r/l^ ( 2 . 3 X 1 0 -'m o 1 / 1 ) , J^ffi y hPl^^A (2. 8X1 

0-*mo 1 /- 1 ) . hyiJ'A (1. 6X10 -'mo 1/1) ^^t^p 

H=4. 5<^t^«j|?=5/<>-/PJ6o#?gtC 2 O^RggmUX. M P^fPfZlJi: $ 5 /z m 
25 <^>=5'^/V'J?>o#® 1 5 ^?I^^UfCo $ P>tc. ^<^S;K^'>T:^>fb^:3t7 y 

(7. 6 X 1 O-'m o 1 / 1 ) , Ig'fkT:^^^!^./^ ( 1 . 9X10-'mol/ 

1 ) , ^ :n hy^^A (1. 2X10 -'mo 1/1) , V >^-r V]) ^ 
^ (1. 7xi0-'mol/l) ^-g-tP^m^lfeo^^tJlS 0'C©^#t?7. 5 
5>F^^?SbT, ^y-Jry^fcotr® 1 5 Jbi::. 0. 0 3 ;i m<^>ifeJ6-o 1 6 
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1 7 ^m-r^^m^v hmmm^mmvti msi (c) ^m) o 
10 m2 





( £ ) 


^miE^ (tan 5) 






mmm 1 2 


2. 6 


0 . 0 0 0 5 






mmm 1 3 


2 . 8 


0 . 0 0 0 9 




mi. 




3 . 8 


0 . 0 2 


^•9 





14) 

(1) ^ uy-zi-y :^'7 ^yi^m=^^^i^mm iG:^itm^m. 250 

20 0) 02 5%T:J' y /Hfc'^iSr8 OSS%<^ai^Ti>^^V^i^:J^y 

31-7^/1^ (DMDG.) Kmm^'tfzm^'sn^ 0 ommm. ^^-i*^/-^- (mie 

-a^^^tm. Ta^5'^^M3 2 5) 6 0MA^. (•^l^y^=^^±m S- 

65) 5l[»gB*5<}:t5N-;^^/V't'o y K:^ (NMP) 3 5fiS^a5^^^(-^ 9 s 

25 (2) 7}f y oc— (PES) 8 0m*§Ps ^^^sK^^ v^^^lgJjsfe-? (H 
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(3) ^ /V^H-fk^pJ (BSH^tJSgthM. 2E4MZ-CN) 20m*$B. 

^ • '^5:;*;/PX^t®[. EAB) 4m*$|5:fcJ:U«NMP 1 6S*lFe5r$ ^>{;iSU(?5^ 

(1) W>^-/l'y3j?7 5'iJ^M^jK=¥i^^JJi (B;*:<t^^M. 55-^*: 2 50 

(DMDG) {;i^^$-^/c^J!ifS4 0 om*g(5. C^IE 
•a-^^tM. Tu = 5/i^;;(.M3 2 5) SOfiS^, T'^^tM S- 

6 5) 5«»§P*5,tUfN-p<^/Hf a y K> (NMP) 3 b mmU^mmz. b ^ . 

(2) Tj^y v^/w;;^/w:7;j->' (PES) 8o»ifi5. isxiT. ^^^^^^mmm^ 
^m<Dmmztv. mwm^Liii^^ $p>icnmp2 8 5MS«PiSrs§;&pu. t*- 

(3) ^ 5 /V^I'fb^J (ES-fb^^tS^, 2E4MZ-CN) 2 0fi4lF|5, 

^LT. (1) . (2) ^xxf(3) -cmm\^tzm'B'm^m^m^-r?>:^ t\:ix^ 
c. mm^m^<omm 

(1) lf^:7 3^>'-/i^FM^^=¥e^^y (^S'fbv'ai/PttSli, : 3 1 
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0. YL 9 8 3U) lOOmi^aS. ^® y 7" JJ :/:5^^JdS =r — 7" ^ 

$tt/c¥*|j«[^*5 1 . e ^ m-e, m:izn'=f-(om^ti 15 n m&.r(D S i O2 ^Vt 

{T V'ry^^m. CRS 110 1-CE) 1 7 0m*lH5*5J;T;^W'^y >- 
5 ^(^3te^d52 3 ± l'C-C4 5-4 9 P a • s <^«JJii3fE:^$^<lr^ 

jfe^j^ mm tvx. 4 ^ ^v—jvm\Ln (E@>fk^4±i^. 2 e 4 mz - c 

N) 6 . 5S4$&^;^V>fCo 

10 (1) 1?:$0. 8 mnKDjiy^^^Jj^^i^^ffJIi^fcftBT ( fc';^ V>r ^ K h V 

mmmmwL^^miv^h\^f:L (me (a) #m) « ^-r. ^<^^5i»^tstrKi^ 

15 (2) ^/w-7f;— *5j:i;«T®#<^[l]{^4 ^?I^^LfcS^g^7K^5tv^b> fl;*^ 

bfc^. NaOH (lOg/'l) . NaClOa (40g/l) . Naj P O4 
(16g/l) Sr'^tf7K^?0!^IR'fbm (^<b?S) h-t^m^^C^m. isXXJ^, Na 
OH (19g/'l) . NaBH^ (Sg/l) ^-g-tfTK^^triSjcm SjItc 
^S^ffV^, ^— 71^9 ^•^tPTS#^*:llI^4c^^^®f^3fi'fb®4 a, 

20 9 a^?|^^!feLyt (me (b) o 

mi^^^ 4 (^^i^SB i! 1 o(Dm ^m^\^ti^ 
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i!kv>T% 1 0 o*c-cii^iig, i2ot:"e3^ra^ i5o*c-ci^^, i 8 cc 
i$^m^4(Dmm4 a ttmim^ift-vxmmi^^^i.^ ^fc^/v-j^-yugc^i^ 

^^®{C3|S'fk®4 a. 9aiSrJ|^^bfc (SI 7 (a) #Bg) o ^ ^ ^^-^^^i: bX. 

^^^y— (II) ^i^iommn. =i'-/i'^7mmm. m^t:^v^M.5 

(6) ±mB(omtmm^mmmm^m mm-, i. spa • 

()te^ : 7Pa • s) ^D-/i.=i-^^^V%X^:fWb. 7K^:i^^T' 2 0 i^r.5iS[« 
^ 3 5 m<Dm^bffi?^^ffi«JII®^?^^Lyt (El 7 (b) #flBJ » 

(7) ±iB(6) xm.itmm^mmmm^m^vf:immi (onmiz^ e^sssa 

OOmJ/^cm^ SS^Tg^Llfcm. DMD G^^SfJ^ IT'U— LfCo 
^btJi. w<oS«^^il5JBE7K^*r(c:J: 9 3 0 0 Om j/c 3fi^r-gl3tL. 1 
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i=i 6^mir^m^ 3 5 nm<Dmmm}i^mmm2^m^\.ti m? (c) #m) o 
(8) ^<4T:^-/i^mma 6^m^i.fcmm^. s o o &y \ <d^ nj^^:^-^ 

m) ^ bfc cm? (d) #,BS) „ 

izm^o. 8 fim<Dmmmmi^^^mi 2^m^vrz ma (a) #m) » 

15 [Mm«?«>o#7K^^0?] 

NiSO^ 0.003mol/l 

0 . 200 mo 1 / 1 

W.^^ 0 . 0 3 O m o 1 / 1 

HCHO 0.050 mol/l 

20 NaOH O.lOOmol/1 

a . a ' - tf t° y 4 0 m g / 1 

3jf y ^ai^U'^'^y 3— /U (P EG) 0. 10 g/1 

a 5'CcDfKi&iiT-4 0:9- 

•^^i^^mSbT. 1 0 Om J/c -eit^L. 0. 8 %^^^ h y AtK^ 
^j^-^a^^fttS-rsr 9 . 2 5 m<??ai5>oi: i^i^;^ b a ^^ttfc (Els 
(b) #M) o 
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^i^^\^f^ ms (c) #m) o 

mM. 2.24 m o 1 / 1 

5 mwrn 0.26 mo \ y I 

mmm 19.5 mixi 

mmB^ 1 A/dm* 

10 6 5 ^ 

m.^ 2 2±2 m 

15 (d) mm) c 

(i4)±iB (5)~(i3)<^x=g^jS«9 3S-r;i^icj; ^^iz±m(Dmi^m^=k 
m^v. ^mmm^^mti ms (a) -mi 0 (b) mm) « 

20 i^ai^V':^^?^!; 3— /w>?;;{f^/wji— x/v (dmdg) 6 0 m-ML%(0^m^^J: 

25 y^—>i^mtm mm^t^^m. 2E4mz-cn) i. eaigp. ^^tt^y-^ 

— -efcs 2'i'tiT^ y /w^y-^- ( s ;$:'fb^^ta^. r6 0 4) 4. saaifB. 

C< ##r;J^ y /l^^/-^— (^^-fb^thM. DPE6A) 1. 5fi«^. TiJ'y 
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mu. ytmmmtvxKiiy-^h> (mMit^^m) o. 2m&m. dmdg 

0. eaSgp^SriO^Sr irt^J: j|fi^^2 sr-ei . 4±0. 3Pa-s{c|^ 

'Jt*5, Hf&mwmt. BMJteStf {M:^n^^m. dvl-bm) -eeo r pm 

m^xm^v. 7 ox:x2 o^m^ 7 ox:x2 o^m(D^^x^miiGim^notc 

^y/V^— V-v^JX hm^iKife©^tC^^$-^-C9 0 Om J/cm* (Om^WiXm% 

^bX. 3 0 0 Om J/cm^ (0^#-eUV^^TL^ SOt^-ei^ 

IOO'Ct?!^^, 12 0'C-ei^F^. 1 5 0'C-e3^re<^>^#T-?rtL^tL 

(17) i^{^, y/^i5^-l^i^^ 1 4^?f^^UfcS«^^. :^^b-y-ir/V (3 0g 

/I) . i^^-r h V ^ (logxi) . ^^i^^-^^-r^ h y ij'A (lOg/ 

1) ^'^tPpH=5<Diimft?=s/'>-/l^JC)o#M{J:2 0 5>fi3^^LT. MP§|5l-J¥ 
y A ( 2 g / 1 ) . m'fbT>'^— A ( 7 5 g / 1 ) , h y !> A 

(5 0 g/ 1) . ^mv i^m-r h y (1 o g/- 1 ) ^^t^mmMib^^m\z. 

9 3'C<D^#-e2 3#^SSILT. ^S'^J^/l-feo^Jil 5_htr, ^^O. 0 3 
m <7)^ 8e> o # M 1 6 L iTCo 

(18) r<D^, y/l-iJ^^-l/v^^ 1 4<^MP{z:HA/fc-^->^ h^MlJLT. 2 
oorx-y :7t3— r5ri:{;ii:i9JiA/fcV^^-:r (fiA.fc{*:) l 7 ^W^^X^^ 

tiy<i^:fi7i:m-r^^m-:rv>h^mm^mm\.ti mio (c) mm) c 

(HJg^J 1 5 ) 

A. mr^mmmmm^mm:^ ^ /i-j^(Di'fm 
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^t'=«— MOOD 3 OMMU. ^ i^-Z—^f^y^v y^^^^^'^'^B 
2 :kB7l^-(l^'^it^T,m^ hKA- 7 0 5 2) 3 OM 

•fe>fk^X||%tM 7=V-l/iXiJ';^R-4 5 E PT) 1 SmS^FPt 2-:7;i.=/l'-4. 

10 

$;6S5 0 /tmi:/iS J: pdn-yvn — ^ — i|^^V^T^^bfc#. 8 0- 1 2 Ot: 

15 (1) OTara(D:^y ^=^^-^\^mB%f^\^BT {\f :^ \^ ^ WO 

«S5S«®«^ttJ^tt3|sfa: (1^3 2 (a) o r <D|@3i^^^^/< 

^A<D±.mM\z.m\:M4: m3 2 (b) #m) o ^^^y^^^mtx. 
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89 

m'onii^^ti^xiommmmii&mm2^m^vit (11132 (c) #hb) o fip*>. 
mmmmmmmmmm-:^ /^^j^^mm±i^mm\.. M^mo. sto r ^ti 

0. 4MPa. i&^8 Ot:. JE*^r^6 0#T'2}5:jE#b. ^(D^, 17 0t:-C3 

^:^YVX. i&Ml 0 . 4 nmcoco, :ff:^u—^i:LX, ^^=^4. Omm, 
h 5/:7'^^5' h^— K\ /^V^^I||S8. 0 -^^^OKiiTLt??^! . 0mm. 1 

^M^vti (1113 2 (d) mm) c 

(5) x<^T4^— /W-^Mp 6. i3J:TJ?, nmUl 8t:m^l.tzmi&t:. 60s 
(Dm^^m.^t Vtc (HIS 3 (a) #BB) o 

^^^{ciff^o. 6~3. 0 nm(Dmm.Mi^ibo^mi 2 a ^rn^vt:! ims 3 

(b) #Bg) o 

NiSO^ 0.003mol/l 



0 . 2 0 0 rao \ y \ 
0.0 3 0 m o 1 / 1 
HCHO 0.0 5 0 mo 1 / 1 

N a OH 0.100 m o 1 1 

a , a' - tr f y >?/W 4 0 m g / 1 

2K1; (p EG) 0. 10 g/1 
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(7) 4EE^^a^>otJ^l 2 a ^?^^Lfc*«S^7K^5feV^U. ^^b/c^. NaO 
H (1 0 g/ 1 ) . Na C 1 O2 (4 0 1 )\ N 33 PO4 ( 6 g / 1 ) <Sr 

5 ^ttTK^mm^m^tm im^tm) t-r^m^^i&m. is^xj^^ NaOH (lOg/ 

1) . NaBH, (6g/l) <£^-^tP7K^^0^^®7C?&t•r'53S5c«!fa^^Tt^, M 

15 lo^^Kbbfc (HISS (c) mm) o 

(9) mmMmu<Dmmmi 0 aizy<yi>^j>.mm iT h'riyi!^^±m) 

±15(6) tl^^^(^^#■ctlm^l?^e)o#%^TV^. _Li5(6) xmmi^t^MmM 
i^^^s^i 2 a tmm^mu(omm^i 0 a t<D±\z, ^h\^m^o. 6~3. 
20 0 pLm<Dmmmi!b^%mi 2 h^M^i^ti mss id) « r<DX5gij:j: 

(10) TlT|5o^3fe'l*K^-l':7^/VA^^m^ilfeotj^l 2 b{c:35 9#{t. 
iJ'iSr^ffiUT, lOOmJ/'cm^ XM^V, 0. 8 h y l> i^^TK^f^T- 
m^^JOiS-r ^ ^ 131 J: 9 . 3 0 ;t mt^feot h 3 ilr^Jtfc: (12 3 4 

25 (a) o 

«@feo#Jl^l S^m^Vfc (in 3 4 (b) o 
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2 . 2 4 m o 1 / 1 
UWt0^ 0 . 2 6 m o 1 / 1 

l^^jq^J 19.5 m 1 / 1 

ir hy' iy ^ i^^'y<:y^m. ;?7/N'7i^ KHL) 
5 Cm«?feo^^^] 

1 A/dm^ 
i^r^l 6 5 

MB. 2 2±2 x: 

10 3T<^)timA?*otiiii 2 a. 1 2h^mmtmm^\:.7i<^m<om^m-v^iy'^>-ifr 

1 8 PL ja(Dmi$^^^ i^<^r:^—Jl'7^^t^) 5^?|^^Ufc (El 3 4 (c) # 

(13) (5) tm^(D^m%:n\^^. m~mm^tmmmk^^^-r^=^iy'r>-^ 

15 ?^{^J;o-C. ffi'fk®^?^^bfc (03 4 (d) #08) o 

(14) _LiB (6)'-(13)(^xm^i^<9ag-r:i i:l-<t tJx $ b(::_h®t^^fls:lH]j^^ 

?^^b. ^mmmm^mc 035 (a) ~ei3 6 (a) #m) » 

20 v^^n^w^^^y 3 5^/1^31— 7^/1^ (DMDG) 6 0 

S J; 5t-^^^"^:^c. ^ /V/ JJ?7 ix:J'M^jK=3E^>';^li<^^jJ^^v'^5 0% 
^TiJ' y >'Wkl>fc^3ttt#'^<0:^-y =f-^~ (5^^S : 4 0 0 0) 4 6. 6 7fi» 
|fi5, ^^yu^i^^-zu/jr h>'{;i^^$:ii:fc 8 OM*%(^±ia— (4) {;i*5VnT. 
dS¥.^-^T*fc D > Rds>^^/i^St?fc5PM^-g-;r^/K:¥t/;^JIi6. 6 7M» 
25 ^fU. ^^y— /V«!<k^J (ESS-fk^ttM. 2E4MZ-CN) 1. QM^U. m 
T*fc5 2'rtgT^ y^U^/-^— (B;*:'fbMttM> R6 0 4) 4. 5 
fi»^s I^C<#^Ti^ (*^<b^ttS^. DPE6A) 1. 5Mft 

-No. 75) 0. 3 emm.u^m-m^br> ^ mw. m^^x^xm^u^tio^mu 
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DMDGO. 6mm^i:m:^^^tiZX^. ^^^2 5X:X1. 4±0. 3 

,v^—\^*j>:^ v^m6Q<om\z.^m^^x soomj/cm^ (o'm^uxmit 

10 ^Ur. $^tC, 3 0 0 Om J/cm* <??^#'CUV:¥3.TL. 80*C-C1^ 

2 5 /i m<Dy/l'iJ»'— l^i^;^ 1 4 ^J^^blfeo 
15 X 1 0 -'m o 1 / 1 ) . y V'S?^ hy!>A (2. SXlQ-'mol/l) , 

^ ^^i^mrr y "0 ^ d. e x i o-^mo i / 1 ) iSr'g-tppH=4. ^(o^mM 

1 5 ^?f^^tfeUfCo •?:OStg$:i/T>-<b^;^ y A (7. 6X10-'mo 

1 y 1) . :^^kT>'^— A ( 1 . 9 X 1 o 1 / 1 ) , ^ b y !^ 

20 A ( 1 . 2 X 1 O-'mo 1 / 1 ) . ^W.'Ol^Wi-r h y ( 1 . 7X1 Q-'mo 

1/1) ^^t2nn/m'^^o^m^^ox,(o0k^x7 . 5:$>iss^lt. =s/-ir 

jyy^^^m 1 5_b{z:. J?$ 0. 0 3 ;zm(Dr^J6o#M 1 6 ^JI^^blTCo 

(18):: torn. mm.(r> i c5^5^y^mtti--5®oy/uy— uv?^ i 4omp 

25 1 40MPt-:^X-T>'^^>'^'g-Jr-r'5fiA/ff^— ^ b^WJSiJL. ^ 

fj:Ayyt'-<— h{e:t°:/^^gLfc^. 2 0 CC-C y 7 p — - j: 9 , IC 

GA^m^v^ 0m:fv >hmmmi:mmi^ti mse cb) #m) » 

^ig^J 1 6 
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mmm 1 7 

10 MDG) {::6 om*%<^SISt-5fe5 J: 5 l-^i5?$ii:^c. jJ^ V-y— /l-y 
(^;^y=f-^— (:5>^»:4 0 0 0) 4 6. 6 7S4^fU. ^^/V-^^/W^Jr 

3-Mooi) 6. 6 7a»gp. ^ /i-^M^b^j mmit^^n. 2 e 4 

15 MZ-CN) 1. 6fi»lH5. ig^fe't^^/-^— T'fcS 2'B'tETi5' y /l^^y (0 
:*:^b^^i:M> R6 0 4) 4. 5«*g|5. 1^ C< #«T^ y /w^y (^^ib^ 
^tSS, DPE6A) 1. 5a»gP^ ]) ?V^:3L:^.y-JVm.'k^fi^hfi^\^^]) > 

(*^>fb^*f:M. ^y :7 a— No. 7 5) 0. 3 6 MAIFP^^^J- t 9 . m 

20 -<-^V7a^ji^ immY^^^m) 2. omsihSx ^it^^^jirbT^t^-'jrh^- 
dim^b^^tss) 0. 2mSf|5. DMDGO. 6fi«gP^5P;t5r ilZlit). )te 
S^25'C-ei. 4±0. 3 P a • s t:ii^SL:fey/^i?'— Vi^^ bM^ife^^S^ 

it$i#y 8 

o#*i;i, nife^sj 14-1 7:fej:u5itti«?y 7~8T-M3tL/c#®:/y hmmu 

i;iov>T. ietT<^;^^fe{2:i:l9. Mp14. y/i-i5^- Vv^^ hJi i: #(*:[hI]^ 

^T?(^iiJlll©^^-^y/v^— Uv?><> vmx(o^ y y ^ (o^^(o^m^wm\^. *s 



wo 01/13686 




PCT/JPOO/05044 



94 



(1) mm^i^comm 

5 m^n^%:n\'\ uTo^nmrnm-Qwrn-r^o tuis, Ps:i^}^(D^mn. 12. ? 

mmX 12 7 mmXJi^J?^ i: VfCo 

o : 9 4 V - 0 (Dmmmm\:i^^o 
X : 9 4 V - 0 <om^mm\z:^^mo 
10 (2) mn^(Dwm 

-bis (2) <i:iii«(z:LT. ^m:^v > hw^mu^mmi.. "tiomm^mmwi^ 
fc^. 1 3 o'x:<Dm-m^TX3^mmw-r^'^^ ^ji-^i o o oIlIilftt)3l-rt- 
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3 





mmm 




14 


15 


16 


17 


7 


8 




o 


O 


O 


o 


X 


X 




o 


O 


o 


o 


o 


O 































5 L9 4(Dm.mM^i^isn^9 4w-o(Dm'^&m\^^^-r^h(D'r^h?>o 

10 

V MBig^^Ktoy/i^t^'-wi^;^ heds^«l7>f 7— ^-g•^U 
20 y^i^^—i^i^yhm^M^-t^:Lti^X'^s ^(d^^. y >- MBi^*£<DM 
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hSSrJ^^-rS- i::dST'#. ^(Dl^^. ^^T^Ui^ 

# < J5£«-r ^ w i: /ji V ^„ 
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mm^^mvxi^^(D-v. mmm-^mmjEmi!>^yb^<. ^(Dtni!>i:iGHzmm<o 

5 (7) 1 GH z tc:*5{tS^mEg^:&5 0. 0 l&.TXh ^iti^, GHz ^m(OMmi^i& 
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1. &m±i^mi^mmi:mmmmmt-!bm^m0z^ti. m^mi^yji^i$^—ui^:^ 

3. mt&mm^^y—Vi.^cDm^tiO. 1~5. 0 ma<DmBi^h^m^(Df^ 
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